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(57) Abstract 

A nail enamel composition comprising, by weight of the total composition: 10-95 % solvent, and 5-90 % of a copolymer resulting 
from the polymerization of monomer units A, B and C wherein: A is (a), B is (b), C is (c) wherein R|, R3, and R5 are each independently 
H, a C1.30 straight or branched chain alkyl, aryl, aralkyl; R2 is a pyrrolidone, or a substituted or unsubstituted aromatic, alicyclic, or bicycltc 
ring where the substituents are C100 straight or branched chain alkyl, or COOM wherein M is a Cmjo straight or branched chain alkyl, 
pyrrolidone, or a substituted or unsubstituted aromatic, alicyclic, or bicyclic ring where the substituents are C1.30 straight or branched chain 
alkyl. R4 is (e), or (0 wherein A - (g), or (h), X - C1-30 straight or branched chain alkyl, m is 1 to 5, n is I to 30, y is 0 to 50; and Z - 
H or a C i-3o straight or branched chain alkyl, and a method and kit for coating the nails with said composition. 
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NAIL ENAMEL COMPOSITIONS 

Technical Field 

^ The invention is in the field of compositions for application to fingernails and 

toenails. 

Background of the Invention 
Traditional nail enamel compositions generally comprise a film former, a 
plasticizer, and a solvent. Cellulose derivatives, and in particular nitrocellulose, is most 
commonly used as a film former in commercial nail enamels because it is inexpensive 
and readily available. In addition, nail enamels containing cellulose-based film formers 
tend to provide good wear, adhesion, and gloss. However, nitrocellulose has certain 
undesirable features. For example, it is essentially gun cotton, an explosive, so its 

15 manufacture and transport prior to incorporation into nail enamel poses certain hazards. 
Moreover, in some cases nitrocellulose may yellow in the nail enamel as it ages. 

Nail enamels based upon polymeric film formers are known in the art. Some of 
these nail enamels do not contain nitrocellulose, or contain it in much smaller amounts. 

20 However, in many cases, the polymeric film formers do not provide the wear, adhesion, 
and gloss which is desired for commercial preparations. Thus, the goal for cosmetics 
companies is to develop nail enamels based upon polymeric systems (preferably without 
nitrocellulose, or containing reduced amounts of nitrocellulose) which provide superior 
gloss, adhesion, and wear when compared to the currently available products 

25 

One object of the invention is to provide a polymer-based nail enamel 
composition which provides good wear, adhesion, and gloss. 

Another object of the invention is to provide a polymer-based nail enamel 
composition which can be made either without cellulose-based film formers, or 
30 containing significantly reduced levels of cellulose-based film formers. 

Another object of the invention is to provide a method for forming a film on 
nails which is more resistant to wear when compared with normal methods and 
preparations. 
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Summary of the Invention 
The invention is directed to a nail enamel composition comprising, by weight of 
the total composition: 

10-95% solvent, ami 

5 

5-90% of a copolymer resulting from the addition polymerization of monomer 
units A, B, and C wherein: 



A is CH 2 =C 

I 

R 2 

15 R 3 

B is CH 2 =C 
I 

R4 

20 

c I 5 

C is CH 2 =C 

I 

COOH 

25 

wherein R,, R 3 , and Rs are each independently H, a C,^ straight or branched chain 
alkyl, aryl, aralkyl; R 2 is a pyrrolidone, or a substituted or unsubstituted aromatic, 
alicyclic, or bicyclic ring where the substituents are C1.30 straight or branched chain 
30 alkyl, or COOM wherein M is a C,. 30 straight or branched chain alkyl, pyrrolidone, or a 
substituted or unsubstituted aromatic, alicylic, or bicyclic ring where the substituents are 
Cj.jo straight or branched chain alkyl. 



35 
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O O 

R4 is -A-X-(OC— (CH 2 ) m -CCH 2 ) n -2, or 

O O 
5 — (CH 2 ) y — (OC — (CH 2 )— C — CH 2 ) n — 2 

O O 
II II 

wherein A = -C-0-, or O-C X = C^o straight or branched chain alkyl, m is 1 to 5, 

10 n is 1 to 30, y is 0 to 50; and Z = H or a C,^ straight or branched chain alkyl. 

The invention is also directed to a method for forming a film on a fingernail or 
toenail comprising : 

a) applying to said nail a composition comprising, by weight of the 
15 total composition: 

10-95% solvent, and 

5-90% of a copolymer resulting from the addition polymerization of 
monomer units A, B, and C wherein: 



A is CH 2 =C 
I 

R 2 



25 



r 

B is CH 2 =C 



30 



R4 

c- F 

C is CH 2 =C 



35 

COOH 



WO 97/42930 



PCT/US97/07858 



wherein R u R 3 , and R 5 are each independently H, a Cj. 30 straight or branched chain 
alkyl, aryl, aralkyl; R 2 is a pyrrolidone, or a substituted or unsubstituted aromatic, 
alicyclic, or bicyclic ring where the substituents are C,^ straight or branched chain 
alkyl, or COOM wherein M is a C,.^ straight or branched chain alkyl, pyrrolidone, or a 
substituted or unsubstituted aromatic, al icy lie, or bicyclic ring where the substituents are 
C,.3o straight or branched chain alkyl; 

O O 
R4 is -A-X-(OC— (CH 2 ) m -CCH 2 ) n -Z, or 

10 

O O 
— (CH 2 )-(OC-(CH 2 )— C— CH 2 ) n — Z 

O O 
II II 

15 wherein A = -C-0-, or O-C -,X = C^o straight or branched chain alkyl, m is 1 to 5, 

n is 1 to 30, y is 0 to SO; and Z = H or a C U30 straight or branched chain alkyl. 

The invention is also directed to a kit comprised of two containers, container 1 
and container 2, wherein container 1 contains a nail enamel composition comprised of: 

20 

10-95% solvent, and 

5-90% of a copolymer resulting from the polymerization of monomer units A, B, 
and C wherein: 

25 

1 

A is CH 2 =C 
I 

R 2 

30 

r 

B is CH 2 =C 
I 

R4 

35 



WO 97/42950 



PCT/US97/07858 



i 5 

C is CH 2 =C 

I 

COOH 

5 

wherein R„ R 3 , and R, are each independently H, a C,^ straight or branched chain 
alkyl, aryl, aralkyl; R 2 is a pyrrolidone, or a substituted or unsubstituted aromatic, 
alicyclic, or bicyclic ring where the substituents are C,.3 0 straight or branched chain 
10 alkyl, or COOM wherein M is a C,^ straight or branched chain alkyl, pyrrolidone, or a 
substituted or unsubstituted aromatic, alicylic, or bicyclic ring where the substituents are 
C,.3o straight or branched chain alkyl; 

O O 
15 R4 is -A-X-(OC-(CH 2 ) m -CCH 2 ) n -Z, or 

O o 
— (CHaJ-fOC-^H^s-C— CH 2 ) n — 2 

20 O O 

20 II II 

wherein A = -C-0-, or 0-C -, X = C^o straight or branched chain alkyl, m is 1 to 5, 

n is 1 to 30, y is 0 to 50; and Z = H or a straight or branched chain alkyl. 
and container 2 contains a composition comprising.by weight of the total 
25 composition: 

1-80% solvent, 

0.1-25% cellulose film former, and 
0. 1-40% plasticizer. 

30 

Detailed Description 

THE SOLVENT 

The nail enamel compositions of the invention comprise 10-95% by weight of the 
^ total composition, of solvent. The solvent may be aqueous or non-aqueous or a mixture 
of both types of solvents. Suitable non-aqueous solvents include aliphatic or aromatic 
ketones such as acetone, diacetone alcohol, dihydroxyacetone, ethyl butyl valerolactone, 
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methyl ethyl ketone, and the like; aliphatic or aromatic alcohols such as methanol, 
propanol, benzyl alcohol, butoxyethanol, butoxypropanol, butyl alcohol, 3- 
methyl-3-methoxy-butanol, t-butyl alcohol, butylene glycol, diethylene glycol, abietyl 
alcohol, propylene carbonate,hexyl alcohol, isopropanol, and the like; glycol ethers; 
esters such as butyl acetate, ethyl acetate, etc. 



THE COPOLYMER 

The nail enamel compositions of the invention contain 5-90% by weight of the 
10 total composition of a copolymer resulting from the addition polymerization of monomer 
units A, B, and C wherein: 



15 A is CH 2 =C 



20 |3 
B is CH 2 =C 

I 

R4 



25 



C is CH 2 =C 

I 

COOH 

30 

wherein R lt R 3 , and R 5 are each independently H, a C,. 30 straight or branched chain 
alkyl, aryl, aralkyl; R 2 is a pyrrolidone, or a substituted or unsubstituted aromatic, 
alicyclic, or bicyclic ring where the substituents are straight or branched chain 
35 alkyl, or COOM wherein M is a C,. M straight or branched chain alkyl, pyrrolidone, or a 
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substituted or unsubstituted aromatic, al icy lie, or bicyclic ring where the substituents are 
straight or branched chain alkyl; 



wherein A = -C-O-, or O-C X = C^o straight or branched chain alkyl, m is 1 to 5, 

n is 1 to 30, y is 0 to 50; and Z = H or a straight or branched chain alkyl. 

The copolymers used in the compositions of the invention must be comprised of 
at least one A, one B, and one C monomer unit. The copolymer may contain only one 
type of A monomer unit, or the A monomer component may comprise a combination of 
two or more different A monomer units. For example, in the copolymer, the A 
component may comprise only methyl methacrylate, or it may comprise a combination 
of two or more monomer units such as methyl methacrylate, ethyl methacrylate, butyl 



methacrylate, and so on. In the same way, the final copolymer may contain only one 
type of B monomer, or it may contain a combination of two or more different types of 
B monomer units. In the same way, the final copolymer may contain only one type of 
C monomer unit, or it may contain a combination of two or more different types of C 
25 monomer units. The copolymer may also contain other types of monomer units in 
addition to A, B, and C, so long as at least the A, B, and C monomer units are present. 
Each unit provides a certain functional characteristic of the polymer, and it has been 
discovered that if the copolymer does not contain one or more of the units, the final nail 
30 enamel composition does not provide optimal wear. The A monomer component of the 
copolymer is believed to provide the film forming characteristics desired in a nail 
enamel formulation. The B monomer component is believed to provide an enhanced 
ability of the nail enamel composition to bind to the keratin of the nail. Finally, the C 
monomer component of the copolymer may assist in providing proper adhesion to the 

35 

nail. It is preferred that the copolymer contains 30-95% of the A monomer units, 
5-50% of the B monomer units, and 1-20% of the C monomer units. These 




10 



O 
ll 



o 
II 



20 
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percentages, and all percentages and ratios recited herein, unless otherwise noted, are 
based on weight amounts. The copolymers of the invention preferably have a number 
average molecular weight ranging from 20,000 to 100,000, preferably 27,000 to 53,000, 
and a weight average molecular weight ranging from 40,000 to 3,000,000, preferably 

5 

62,000 to 200,000, and glass transition temperature of 0-50°C, preferably 5-35 °C. 

Preferably, in the A monomer units, R x is hydrogen or a C,.^, preferably a 
alkyl, and R 2 is a pyrrolidone, or a substituted or unsubstituted aromatic, alicyclic, or 
bicyclic ring where the substituents are C uyo straight or branched chain alkyl, or 

10 COOM wherein M is a C|. 30 straight or branched chain alkyl, pyrrolidone, or a 

substituted or unsubstituted aromatic, alicyclic, or bicyclic ring where the substituents 
are straight or branched chain alkyl. An example of an A monomer unit where R 2 
is a pyrrolidone is vinyl pyrrolidone. Examples of A monomer units where R 2 is an 

15 unsubstituted aromatic ring are styrene and 2-methyl styrene. An example of an A 
monomer unit where R 2 is a substituted aromatic ring is vinyl toluene. In the preferred 
embodiment of the invention, R 2 in the A monomer unit is COOM where M is a straight 
or branched chain alkyl, pyrrolidone, or a substituted or unsubstituted aromatic, 
alicyclic, or bicyclic ring where the substituents are C^ straight or branched chain 
alkyl. An example of an A monomer unit where R 2 is COOM and M is an alicyclic 
ring is cyclohexyl methacrylate. An example of an A monomer unit where R 2 is 
COOM and M is a bicyclic ring, in particular a substituted bicyclic ring, is isobornyl 
methacrylate. More preferably, in the A monomer units, R, is hydrogen or methyl, and 

25 R 2 is COOM where M is a C x . Bi preferably a C M alkyl. In one preferred embodiment 
of the invention, the A monomer units comprise a combination of two to three different 
types of A monomer units wherein R, is hydrogen or methyl and R 2 is COOM where M 
is a C M alkyl, for example a combination of methyl methacrylate and butyl 

30 methacrylate, a combination of methyl methaciylate, butyl acrylate, and butyl 
methacrylate, a combination of butyl acrylate and butyl methacrylate, and so on. 
Examples of copolymers containing such combinations of A monomer units include: 



35 
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A Monomer Unit 


B Monomer Unit 


C Monomer Unit 


10% methyl melhacrylate 
60% butyl methacrylate 


20% acetoacetoxyethyl- 
methacrylate 


10% acrylic acid 


10% methyl methacrylate 
+ 

5% butyl aery late 
+ 


20% acetoacetoxyethyl- 
methacrylate 


10% acrylic acid 


55% butyl methacrylate 






5% butyl aery late 
+ 

65% butyl methacrylate 


20% acetoacetoxyethyl- 
methacrylate 


10% acrylic acid 


40% methyl methacrylate 
+ 

30% butyl methacrylate 


20% acetoacetoxyethyl- 
methacrylate 


10% acrylic acid 


30% methyl methacrylate 
40% butyl methacrylate 


20% acetoacetoxyethyl- 
methacrylate 


10% acrylic acid 



15 



20 



Most preferred is wherein the copolymer comprises only one type of A monomer 
unit as defined herein wherein R, is hydrogen or methyl, preferably methyl, and R 2 is 
COOM where M is a C M alkyl, preferably butyl, e.g. a copolymer consisting of about 
70% butyl methacrylate, 20% acetoacetoxyethyl methacrylate, and 10% acrylic acid. 
Preferably, in the B monomer units as defined herein, R 3 is hydrogen or a 
25 alkyl, preferably methyl, and R4 is 
O 0 
A-X-(OC (CH 2 ) m — CCH 2 ) n ~Z, wherein: 



30 



35 



o 

II 

A=C -0-, 

X = CV5 alkylene 
m = 1-5, 
n = 1-5, and 

Z = C M0 straight chain alkyl. 
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More preferably, in the B monomer units as defined herein, R 3 is hydrogen or methyl, 
and Rj is as defined above wherein: 

X = CH2CH2 

m = 1 

5 

n = 1 
Z = CH 3 

In the preferred embodiment of the invention the B monomer unit comprises 

acetoacetoxyethyl methacrylate. 
10 Preferably, in the C monomer units, R 5 is hydrogen or a C M0 alkyl. More 

preferably, Rj is hydrogen or methyl. 

The copolymers used in the nail enamel compositions of the invention can be 

prepared by conventional polymerization techniques in which the monomers, solvent, 
15 and polymerization initiator are charged over a 1-24 hour period of time, preferably 2-8 

hours, into a conventional polymerization reactor in which the constituents are heated to 

about 60-175 °C, preferably 80-100°C. The polymer formed is a linear random 

polymer that has a weight average molecular weight of about 40,000 to 200,000 and a 
2Q glass transition temperature of about 0-50°C. The polymers may also be made by 

emulsion polymerization or suspension polymerization using conventional techniques. 
Molecular weight is determined by gel permeation chromatography using 

polymethyl methacrylate as the standard. The glass transition temperature of the 

polymer is calculated according to the following formula: 

25 

_L = 3- + JL + JL + 3l 

Tg Tg 1 Tg 2 Tg 2 Tg n 



30 where Tg is the glass transition temperature of the polymer in degrees Kelvin; W t , W 2 , 
W 3 ...W n are the weight fractions of each of the components of the polymer and Tg„. 
T 82» T g3. Tg n are the Tg, in degrees Kelvin, o he homopolymer made from the 
individual components of the polymer. [Reference: T.G. Fox, Bull. Am. Phys. Soc., 1, 

35 No. 3 t p. 123 (1956)]. 
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Typical polymerization initiators that are used in the process are as follows: azo 
type initiators such as azo-bis-isobutyronitrile, l,razo-bis(cyanocyclohexane), peroxy 
acetates such as t-butyl peracetate, peroxides such as di-t-butyl peroxide, benzoates such 
as t-butyl perbenzoates, octoates such as t-butyl peroctoate and the like. Typical 
solvents that can be used are ketones such as methyl amyl ketone, methyl isobutyl 
ketone, methyl ethyl ketone, aromatic hydrocarbons such as toluene, and xylene, 
alkylene carbonates such as propylene carbonate, n-niethyl pyrrolidone, ethers, esters, 
acetate and mixtures of any of the above. 

xo 

An aqueous composition can be formed from the acrylic polymer prepared by 
solution polymerization by stripping off the solvent and adding ammonia or amine and 
water preferably with some organic solvent to form an aqueous dispersion, hydrosol, or 
solution. An alternate method of forming an aqueous composition is to disperse the 

15 polymer into water or water/solvent mixtures with the aid of surfactants. 

Higher molecular weight acrylic polymers can be formed by conventional 
emulsion polymerization techniques by emulsifying a mixture of monomer, water, 
surfactant, and polymerization catalyst and charging the resulting emulsion into a 

2Q conventional polymerization reactor and heating the constituents in the reactor to about 
60-95 °C. for about 15 minutes to about 8 hours. The resulting latex typically has a 
polymer solids content of about 10-40% of polymer dispersed in aqueous medium and 
the polymer has a weight average molecular weight of about 200,000 to 3,000,000. 
Typical catalysts used in the emulsion polymerization process are ammonium persulfate, 

25 

hydrogen peroxide, sodium meta bisulfite, sodium sulfoxylate, and the like. Typical 
surfactants that may be used in the emulsion polymerization process are 
nonylphenoxypolyethyleneoxy ethanol sulfate, allyl dodecyl sulfosuccinate, alkyl 
phenoxy polyethylene oxyethanol, sodium lauryl sulfate, and mixtures thereof, 

30 The acrylic polymer in an aqueous carrier may be neutralized with ammonia, 

typically ammonium hydroxide or an amine and the pH is adjusted to about 7 to 10. 
Useful amines are alkyl amines such as ethylamine, tertiary amines such as 
trimethylamine, triethylamine, dimethylaniline, diethylamide, triphenylamine, 

35 dimethylethanol amine, triethanol amine, and the like. 
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The nail enamel compositions of the invention may be pigmented or clear. If 
pigmented, generally 0.01-30% by weight of the total composition, preferably 0.5-20%, 
more preferably 1-15% of pigment is suggested. Pigments suitable for use in nail 
enamel compositions are well known and include iron oxides, D&C and FD&C colors, 
titanium dioxide, and the like. The pigments may be treated or coated with agents 
which modify the surface properties such as silicones. Examples of silicone treated 
pigments which can be used in the compositions of the invention are set forth in U.S. 
patent no. 4,832,944, which is hereby incorporated by reference. 

10 If the nail enamel compositions of the invention contain pigments, it is desirable 

to also incorporate 0.01-15% by weight of the total composition of a suspending agent 
which acts to suspend the pigments in the formulation. Suitable suspending agents are 
montmorillonite minerals and derivatives thereof, such as stearalkonium bentonite, 

15 hectorttes, attapulgite, bentones, and the like, as well as polymeric compounds known 
as associative thickeners. Suitable associative thickeners generally contain a hydrophilic 
backbone and hydrophobic side groups. Examples of such thickeners include 
poly aery lates with hydrophobic side groups, cellulose ethers with hydrophobic side 

20 S rou P s ' polywethane thickeners. Examples of hydrophobic side groups are long chain 
alkyl groups such as dodecyl, hexadecyl, or octadecyl; alkylaryl groups such as 
octylphenyl or nonyphenyl. 

It may be desirable to add small levels of other film formers such as cellulosic 
film formers. Suitable cellulosic film formers include nitrocellulose, cellulose acetate 

25 

isobutyrate, cellulose acetate propionate, and the like. If cellulosic film formers are 
added, a level of 0.1-15%, preferably 0.5-7%, more preferably 0.5-5% by weight of the 
total composition is suggested. The preferred embodiment of the invention is a nail 
enamel composition comprising: 
30 10-95%, preferably 15-80%, more preferably 20-75% solvent, 

5-90%, preferably 10-70%, preferably 15-60% of the copolymer, and 
0.1-15%, preferably 0.5-7%, more preferably 0.5-5% of a cellulose-based film 
former, and, if the nail enamel is pigmented, 
35 0.1-30% pigment. 
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It may also be desirable to include 0.1-20% by weight of the total composition, 
of a silicone glycol copolymer in the composition. Silicone glycol copolymers which 
may be used in the compositions of the invention are polymethylsiloxanes wherein a 
^ portion of the methylsiloxane units are substituted with polyalkylene glycol ether 
moieties. Preferred is wherein about 60-90% of the polymer (the percentage being 
based on the number of monomer units), of the compound is polydimethylsiloxane or 
polyhydrogen methylsiloxane and 30-40% of the compound (the percentage being based 
upon the number of monomer units) is di-methyl or hydrogen-methyl siloxane units 

10 substituted with polyalkylene glycol ethers. Most preferred are silicone glycol 

copolymers having a viscosity ranging from 1.0 to 500,000, preferably 1.0 to 2,000 
centipoise at 25°C, a specific gravity ranging from 0.80 to 1.030 at 25°C. f and 
comprise approximately 80% dimethylsiloxane units and 20% propylene oxide 

15 substituted methyl siloxane units. Silicone glycol copolymers having this description are 
commercially available from a variety of sources including Dow Corning under the 
tradenames Dow Corning Additive 3, 7, 11, 14, 18, 21, 24, 26, 28, 29, 51, 54, 56, 57, 
and 1248. 

20 The compositions of the invention may also contain other ingredients such as 

emulsifiers, humectants, ancillary film formers, defoamers, plasticizers, preservatives, 
and the like. 

The invention also comprises a method for forming a film on the fingernail or 
toenail by applying the compositions of the invention to the nail. The composition 

25 

applied to the nails is allowed to dry for an appropriate period of time ranging from 60 
seconds to 60 minutes. The resulting film exhibits improved wear. It may be desired to 
apply the composition of the invention to the nails, and then apply as a top coat, a 
composition which utilizes a cellulosic film former as the topcoat, or, in the alternative, 

30 to apply the cellulosic film former composition first to the nails and apply as a topcoat 
the composition of the invention. In any event, the composition of the invention and the 
cellulosic-based composition can be layered in any manner desired. In particular, the 
cellulose-based composition will generally comprise 1-80% of one or more of the 

35 solvents mentioned herein, 0.1-25% cellulose film former, and 0.1-40% plasticizer as a 
topcoat to said nails. Preferably the cellulose film former is nitrocellulose and the 
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plasticizer is a glyceryl, glycol, or citrate ester as disclosed and claimed in U.S. patent 
no. 5,225,185 which is hereby incorporated by reference. By coating the nail with a 
combination of the nail enamel composition of the invention and the cellulose-based nail 
^ enamel, a film with superior wear characteristics is obtained. 

The invention also is directed to a kit for applying nail enamel to the nails, said 
kit comprising two containers, container 1 and container 2. Container 1 contains the 
nail enamel composition of the invention, and container 2 contains a cellulose-based nail 
enamel composition mentioned above. Preferably one of the compositions is pigmented. 

10 The consumer who purchases the kit applies layers of each composition in the desired 
order. The combination provides significantly improved wear. In the preferred 
embodiment, the composition of the invention is pigmented, and the cellulose-based 
composition is clear. The consumer applies the cellulose based composition as a 

15 basecoat and topcoat, and the pigmented composition of the invention as the middle, 



The term "wear" indicates the overall resistance of the dried nail enamel film to 
chipping, loss of gloss, scratching, or other reduction in aesthetics due to tackiness of 
the coating or sensitivity of the coating to heat and moisture when on the nails. 

The invention will be further described in connection with the following 
examples which are set forth for the purposes of illustration only. 



color coat. 



EXAMPLE 1 



25 



Clear and pigmented enamel compositions were made as follows: 



w/w% 



Formula 



1-1 



1-2 



Polymer* 



37.80 
21.30 



25.70 



30 Butyl acetate 
Ethyl acetate 
Pigment 

Dimethicone copolyol 
Stearalkonium bentonite 



31.00 



38.10 
1.75 
0.10 
0.95 



31.30 



35 Isopropyl alcohol 

Cellulose acetate propionate 



10.00 
2.00 
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Polymer: a polymer solution of 70% butyl methacrylate, 20% 
acetoacetoxyethylmethacrylate, 10% acrylic acid (60% solids). The polymer had a 
number average molecular weight of 44,000 and a weight average molecular weight of 
102,000, a polydispersity of 2.3, and a glass transition temperature of about 15° C. 

The compositions were made by combining the polymer, solvents, pigment, and 
other ingredients and mixing well. 



EXAMPLE? 

10 Clear nail enamel compositions (base formulations) were made as follows: 



15 



Formula 


w/w% 
2-1 


2-2 


2-3 


Stearalkonium bentonite 


1.05 


1.05 


1.05 


Polymer 1 


60.00 






Polymer 2 




58.82 




Polymer 3 






60.00 


Dipropylene glycol dibenzoate 


2.00 


2.00 


2.00 


Butyl acetate 


17.83 


19.01 


17.83 


Isopropyl alcohol 


16.48 


16.48 


16.48 


Nitrocellulose 


2.64 


2.64 


2.64 



Polymer 1: 50% solution in a 50/50 mixture of ethyl acetate and butyl acetate of a 
polymer comprised of 10% methyl methacrylate, 60% butyl methacrylate, 20% 
acetoacetoxyethyl methacrylate, and 10% acrylic acid. 

25 Polymer 2: 51 % solution in a 50/50 mixture of ethyl acetate and butyl acetate of a 
polymer comprised of 10% methyl methacrylate, 5% butyl acrylate, 55% butyl 
methacrylate, 20% acetoacetoxyethyl methacrylate, and 10% acrylic acid. The polymer 
had a weight average molecular weight of 176,000, a number average molecular weight 
of 49,200, a polydispersity of 3.6 and a glass transition temperature of 16°C. 

30 Polymer 3: 50% solution in a 50/50 mixture of ethyl acetate and butyl acetate of a 
polymer comprised of 5% butyl acrylate, 65% butyl methacrylate, 20% 
acetoacetoxyethyl methacrylate, and 10% acrylic acid. The polymer had a weight 
average molecular weight of 187,000, a number average molecular weight of 55,000, 
and a glass transition temperature of 10°C. 
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EXAMPLE 3 

Pigmented nail enamel compositions were made as follows: 



5 Formula 



3-1 



w/w% 
3-2 3-3 



3-4 



10 



15 



20 



25 



30 



35 



Formula 2-1 (Example 2) 
Formula 2-1 (Example 2) 
Formula 2-1 (Example 2) 
Nitrocellulose base* 
Silicone glycol copolymer** 
Pigment dispersion*** 
Ethyl acetate 



89.95 



0.10 
5.95 
4.00 



89.95 



89.95 



0.10 
5.95 
4.00 



0.10 
5.95 
4.00 



93.95 
0.10 
5.95 



* the formula for Nitrocellulose base is as follows: 

w/w% 

Nitrocellulose 17.7 

Butyl acetate 27.2 

Ethyl acetate 27.0 

Isopropyl alcohol 8.00 

Glyceryl tribenzoate 13.1 

Stearalkonium bentonite 1 .00 

2,5-dibutylphenyl-3,5-di-t-butyl- 

4-hydroxy-benzoate 1 .00 

Acetyl tributyl citrate 4.00 

Glyceryl triacetate 1.00 



** Dow Corning 1248 Fluid, dimethyl, methyl hydrogen siloxane, reaction products 
with polypropylene glycol monoallyl ether. 

***The formula for the pigment dispersion is as follows: 





w/w% 


Nitrocellulose 


7.15 


Acetyl tributyl citrate 


3.70 


Ethyl acetate 


59.90 


Butyl acetate 


9.45 


Isopropyl alcohol 


1.50 


Titanium dioxide 


14.15 
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Red iron oxide 2.95 
D&C red #7 calcium lake 0.15 
FD&C yellow #5 aluminum lake 0.50 
D&C red #6 barium lake 0.60 

5 

EXAMPLE 4 

Formulas 3-2 and 3-4 of Example 3 were subjected to blind studies to ascertain 

he differences in performance characteristics. Test subjects applied Formula 3-2 to each 

„ ^ of five nails and Formula 3-4 to the other five nails. Wear was evaluated by a test 
10 J 

moderator on a scale of 1 to 10 with 10 being the best and 1 being the worst. The 
results after averaging are as follows: 

Day # Formula 3-2 Formula 3-4 
15 1 10 9 

2 8 6 

3 5 3 

4 3 1 

20 It is seen that Formula 3-2, containing the polymers of the invention exhibit 

improved wear when compared with Formula 3-4 which does not contain the polymers 
of the invention. 

25 EXAMPLE S 

Formulas 3-3 and 3-4 of Example 3 were subjected to blind studies to ascertain 
differences in wear characteristics. Test subjects applied Formula 3-3 to each of five 
nails, and Formula 3-4 to the other five nails. Wear was evaluated by a test moderator 
on a 1 to 10 scale, with 10 being the best and 1 being the worst. The results after 

30 

averaging are as follows: 



35 
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Day M Formula 3-2 Formula 3-4 

1 10 9 

2 8 7 
374 

54 6 1 

It is seen that Formula 3-3, containing an acrylate copolymer as called for by the 
invention, exhibits improved wear when compared with Formula 3-4 which is a nail 
enamel formulation not containing an acrylate copolymer as called for by the invention. 

10 

EXAMPLE 6 



15 



20 



Formula 


6-1 


w/w% 
6-2 


6-3 


Polymer 1* 


53.00 






Polymer 2* 




53.00 




Polymer 3* 






53.00 


Propylene glycol dibenzoate 


3.50 


3.50 


3.50 


Nitrocellulose 


2.64 


2.64 


2.64 


Stearalkonium bentonite 


1.05 


1.05 


1.05 


Butyl acetate 


38.33 


38.33 


38.33 


Isopropyl alcohol 


1.48 


1.48 


1.48 



♦Polymer 1 - contains 40% methylmethacrylate, 30% butylmethacrylate, 20% 
acetoacetoxyethylmethacrylate, and 10% acrylic acid as 50.3% solids in a solvent 
25 comprised of 80% ethyl acetate and 20% butyl acetate. 

* Polymer 2 - contains 30% methylmethacrylate, 40% butylmethacrylate, 20% 
acetoacetoxyethylmethacrylate, and 10% acrylic acid as 50.4% solids in a solvent 
comprised of 80% ethyl acetate and 20% butyl acetate. The polymer had a weight 
average molecular weight of 93,000 and a number average molecular weight of 41,000, 
a polydispersity of 2.3 and a glass transition temperature of 35°C. 

30 

* Polymer 3 - contains 70% ethylmethacrylate, 20% acetoacetoxyethylmethacrylate, and 
10% acrylic acid as 50% solids in a solvent comprised of 80% ethyl acetate and 20% 
butyl acetate. 



35 
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Pigmented nail enamel compositions were made as follows: 

Formula 6-4 6-5 6-6 

Formula 6-1 93.25 

5 Formula 6-2 88.60 

Formula 6-3 - — 93.25 

Citric acid/malic 0.25 0.25 0.25 

acid/isopropanol* 

Pigment dispersion** 6.40 6.20 6.40 

10 Silicone glycol copolymer** 0.10 0.10 0.10 

Butyl acetate 4.85 

* a solution of 7.5% by weight citric acid, 2.5% by weight malic acid, and 90% by 
weight isopropanol 

15 ** Dow Corning 1248 Fluid, dimethyl, methyl hydrogen siloxane, reaction product 
with polypropylene glycol monoallyl ether. 



*** 



The formula for the pigment dispersion is as follows: 







w/w% 


20 


Nitrocellulose 


16.55 




Acetyl tributyl citrate 


8.40 




Ethyl acetate 


24.50 




Butyl acetate 


24.65 




Isopropyl alcohol 


2.95 


25 


Titanium dioxide 


5.40 




Red iron oxide 


7.55 




Black iron oxide 


4.15 




FD&C yellow #5 aluminum lake 


0.80 




D&C red #6 barium lake 


1.55 


30 


D&C red #7 calcium lake (light) 


0.75 




D&C red #7 calcium lake (dark) 


2.50 




Ferric ammonium ferrocyanide 


0.25 



EXAMPLE 7 

35 Formulas 6-4, 6-5, and 6-6 from Example 6 were subjected to blind studies 

where these formulas were comparatively tested against a pigmented nail enamel not 
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containing the aery late copolymers of the invention, said comparative nail enamel having 
the following formula (Formula 7): 

w/w% 



Nitrocellulose 15.50 

Butyl acetate 23.80 

Ethyl acetate 29.65 

Isopropyl alcohol 7.00 

Glyceryl tribenzoate 1 1 .45 

10 Acetyl tributyl citrate 3.50 

Glyceryl triacetate 0.90 

Stearalkonium bentonite 0.90 

2,5-dibutylphenyl-3,5-di-t-butyl- 

4-hydroxy-benzoate 0 . 90 

15 Malic/citric acid/isopropanol* 0.20 

Pigment dispersion* * 6 . 20 



* a solution of 2.5% by weight malic acid, 7.5 % by weight citric acid, and 90% by 
weight isopropanol. 

20 **Pigment dispersion from Example 6. 

In a blind study, Formula 6-4 was applied to alternate clean nails of 6 panelists 
and Formula 7 was applied to the other alternate nails so that each product was applied 
to 5 total nails per panelist. Immediately following application, panelists evaluated 
25 "application", "dry time" and "appearance" of their nails. Nail enamel wear was 
evaluated by a test moderator over 4 consecutive days. Wear was evaluated by the test 
moderator on a 1 to 10 scale with 10 being the best and 1 being the worst. The 
following results were obtained: 

30 

Ratio Found 

Application Satisfactory 
Formula 6-4 6/6 
Formula 7 5/6 
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Scores For Resistance To Wear 
Dav # Formula 6-5 Formula 7 



1 9 10 

5 2 8 9 

3 7 6 

4 6 5 



Wear was evaluated by the test moderator on a 1 to 10 scale with 10 being the 
10 best and 1 being the worst. The above scores are averages. 

In a blind study, Formula 6-6 was applied to alternate clean nails of 6 panelists 
and Formula 7 was applied to the other alternate nails so that each product was applied 
to 5 total nails per panelist. Immediately following application, panelists evaluated 
"application", "dry time" and "appearance" of their nails. Nail enamel wear was 
evaluated by the test moderator over 4 consecutive days. The following results were 
obtained: 

Ratio Found 

Application Satisfactory 
20 Formula 6-6 6/6 
Formula 7 3/6 
Dry Time 

Formula 6-6 6/6 
Formula 7 6/6 

25 

Appearance 

Formula 6-6 6/6 
Formula 7 4/6 



30 



Scores For Resistance To Wear 



Dav if Formula 6-5 Formula 7 

1 9 9 

2 7 9 
35 3 4 6 

4 2 3 
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Wear was evaluated by the test moderator on a 1 to 10 scale with 10 being the 
best and 1 being the worst. The above scores are averages. 

EXAMPLE 8 

A nail enamel formula was made as follows: 



w/w% 

Polymer 1* (40% solids) 58.7 

Water 18.1 

10 Isopropyl alcohol 8.8 

Methoxypropanol 8.9 
Propylene carbonate 1 .0 

Succinate solution** 3.0 

Diisopropyl sebacate 0.5 

15 Propylene glycol dibenzoate 0.5 

Tributoxyethyl phosphate 0.5 



* Polymer 1 contained 70% butylmethacrylate, 20% acetoacetoxyethyl methacrylate, 
and 10% acrylic acid neutralized with ammonium hydroxide. The copolymer was 
dissolved, the solution containing 30% water, 20% isopropyl alcohol, and 10% 
20 methoxypropanol. 

** 20 grams cellulose acetate butyrate succinate in methoxypropanol, mixed with 1.3 
grams of a 28% w/w ammonium hydroxide solution. 

In a blind study, the above formula was tested for wear on 5 panelists by 
applying the above formula to alternate nails and the nitrocellulose based comparative 
formula (as set forth in Example 3) to the remaining alternate nails. The wear results 
after averaging are shown as follows: 



30 Day # Wear 





Example 8 


Nitrocellulose Base 


1 


9 


10 


2 


7 


7 


3 


6 


5 


4 


6 


3 
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Wear was evaluated by a test moderator on a scale of 1 to 10 with 10 being the best and 
1 being the worst. 



EXAMPLE 9 

5 

Nail enamel compositions were made as follows: 



w/w% 



Formula 


9-1 


9-2 


9-3 


94 


Polymer 1* 


38.80 











Polymer 2* 




27.40 





30.80 


Polymer 3* 






29.50 




Nitrocellulose 


2.90 


2.80 


2.50 


2.80 


Diisopropyl adipate 


1.90 


1.80 


1.60 


1.80 


Stearalkonium bentonite 


1.00 


1.00 


0.90 


1.00 


Butyl acetate 


11.80 


35.80 


32.70 


32.80 


Ethyl acetate 


39.90 


27.50 


29.30 


29.10 


Isopropyl alcohol 


1.50 


1.50 


1.30 


1.50 


Silicone glycol copolymer** 


0.10 


0.10 


0.10 


0.10 


Propylene carbonate 


1.00 


1.00 


1.00 


1.00 


Acetyl tributyl citrate 


0.15 


0.15 


0.15 


0.15 


Titanium dioxide 


0.25 


0.25 


0.25 


0.25 


D&C Red #7, Ca Lake 


0.05 


0.05 


0.05 


0.05 


Red iron oxide 


0.55 


0.55 


0.55 


0.55 


Black iron oxide 


0.10 


0.10 


0.10 


0.10 



* Polymer 1 comprises 80% butyl methacrylate, 20% acetoacetoxyethylmethacrylate. 
the polymer had a weight average molecular weight of 47,900, a number average 
molecular weight of 25,100, a poiydispersity of 1.91 and a glass transition temperature 
of 8°C. 

* Polymer 2 comprises 70% butyl methacrylate, 20% acetoacetoxyethylmethacrylate, 
30 and 10% acrylic acid. 

* Polymer 3 comprises 80% butyl methacrylate, 10% acetoacetoxyethylmethacrylate, 
and 10% acrylic acid. 

** Dow Corning 1248 fluid, dimethyl, methyl hydrogen siloxane, reaction product 
35 with polypropylene glycol monoallyl ether. 



-24- 



WO 97/42930 



PCT/US97/07858 



In a blind study, Formula 9-1 was applied to alternate nails of six panelists and 
Formula 9-4 was applied to the remaining alternate nails so that each product was 
applied to 5 total nails per panelist. Immediately following application panelists 
evaluated "application", "dry time" and "appearance" of their nails. In addition, nail 
enamel wear was evaluated by a test monitor over 4 days. The results were as follows: 





Ratio Found 




Application 


Satisfactory 


Comments 


Formula 9-1 


1/6 


4 panelists preferred application of Formula 9-4 


Formula 9-4 


4/6 


2 panelists had no preference 




Ratio Found 




Dry Time 


Satisfactory 


Comments 


Formula 9-1 


6/6 


4 panelists preferred application of Formula 9-4. 


Formula 9-4 


6/6 


4 panelists said Formula 9-1 was stringy and difficult 






to apply. 




Ratio Found 




Appearance 


Satisfactory 


Comments 


Formula 9-1 


6/6 


2 panelists preferred Formula 9-4 for appearance, 


Formula 9-4 


6/6 


other 4 panelists had no preference 



Total nail wear for Formulas 9-1 and 9-4 was evaluated as follows (after 
averaging): 



25 Scores For Resistance To Wear 

Dav it Formula 9-1 Formula 9-4 

1 9 10 

2 7 8 

3 4 6 
30 4 1 4 



The above results illustrate that using polymers having less than the three 
monomer units A, B, and C disclosed and claimed provides less than optimal results. 



35 
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EXAMPLE 10 

A polymer of n-butyl methacrylate (BMA), 2-acetoacetoxyethyl methacrylate 
(AAEMA) and acrylic acid (AA) (weight ratio 70/20/10) was prepared by charging the 
following constituents into a reactor equipped with a mechanical stirrer, thermometer 

5 

and addition funnels: 

Ethyl acetate, 117 grams; n-butyl methacrylate, 35 grams; 2-acetoacetoxyethyl 

methacrylate, 10 grams; and acrylic acid, 5 grams; were charged into the reactor. The 

contents of the reactor were brought to its reflux temperature. A solution of 2,2 - 
10 azobis(2,4-dimethylvaleronitrile) t 0.25 grams in ethyl acetate, 5 grams; was injected into 

the reactor. Feed 1 (n-butyl methacrylate), 140 grams; 2-acetoacetoxyethyl 

methacrylate, 40 grams; and acrylic acid, 20 grams; was then started and added to the 

reactor over 60 minutes. Feed 2 (2,2 -azobis(2,4-diemthylvaleronitrile), 1.0 gram in 
15 ethyl acetate, 20 grams) was started at the end of Feed 1 and added to the reactor over 

the next 340 minutes. The mixture was held at its reflux temperature for another 30 

minutes, then allowed to cool to room temperature. 

The resultant polymer had a Tg (glass transition temperature) of about 15°C, a 
20 weight average molecular weight of 102,000 and number average molecular weight of 

44,000 and polydispersity of 2.3. This polymer was used in formulating the nail enamel 

compositions of Example 1. 

The other polymers of the Examples were prepared using the above mentioned 

procedure except that the solvent mixtures and monomer weights were varied to provide 

25 

the desired polymer ratio. 



30 



35 
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EXAMPLE 11 



An aqueous-based nail enamel composition was prepared as follows: 



5 



Polymer Solution* 
Water 

Isopropyl alcohol 

Dipropylene glycol methyl ether 

Propylene glycol dibenzoate 



w/w% 
75.00 
9.00 
11.50 
3.00 
1.50 



10 * Polymer is 50% butyl methyacrylate, 20% ethyl methacrylate, 20% 

acetoacetoxyethylmethacrylate, and 10% acrylic acid, (all percentages by weight), 
neutralized with ammonium hydroxide. The Polymer Solution contains 40% w/w 
Polymer and 60% w/w of a solution comprised (by weight of the total solution) of 30% 
water, 20% isopropyl alcohol, and 10% methoxypropanol. 

15 The nail enamel composition of this Example 1 1 was tested for wear in a double 

blind study using the Nitrocellulose base of Example 3 as the control. The Example 11 
nail enamel was applied to alternate nails of six panelists, and the Nitrocellulose base to 
the remaining alternate nails of the six panelists. Wear was evaluated by a test 

20 moderator every day for four days, by grading on a 1 to 10 scale with 10 being the best 
and 1 being the worst. The wear results, after averaging, are set forth below: 

Day# Example 11 nail enamel Nitrocellulose base 



1 

25 2 

3 



10 
9 
8 



9 



7 
5 



4 



6 



2 



30 



EXAMPLE 12 
A clear nail enamel composition was made as follows: 



Polymer Solution* 
Water 

3-methyl-3-methoxy butanol 



86.7 
11.8 
1.5 



35 
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* the Polymer is comprised of 70% butyl methacrylate, 20% acetoacetoxy 
ethylmethacrylate, and 10% acrylic acid. The Polymer solution is an anionic acrylic 
emulsion where the Polymer is present at a concentration of 34%. 
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WE CLAIM: 



1. A nail enamel composition comprising, by weight of the total 
composition: 

10-95% solvent, and 

5-90% of a copolymer resulting from the polymerization of monomer units A, B, 
and C wherein: 



R, 



I 

A is CH 2 =C 



15 

*3 



B is CH 2 =C 

I 

T 

C is CH 2 =C 

I 

COOH 

wherein R |t R 3 , and are each independently H, a straight or branched chain 
alkyl, aryl, aralkyl; R 2 is a pyrrolidone, or a substituted or unsubstituted aromatic, 
30 alicyclic, or bicyclic ring where the substituents are C,. 30 straight or branched chain 
alkyl, or COOM wherein M is a C,.^ straight or branched chain alkyl, pyrrolidone, or a 
substituted or unsubstituted aromatic, alicylic, or bicyclic ring where the substituents are 
C t . 30 straight or branched chain alkyl. 

35 
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o o 
II II 

R4 is -A-X-(OC— <CH 2 ) m -CCH 2 ) n -Z, or 

O O 
5 — (CH 2 ) y -(OC-(CH 2 )— C— CH 2 ) n — Z 

wherein 

O O 
II II 

A = -C-O-, or O-C - f X = C-j.30 straight or branched chain alkyl, m is 1 to 5, n is 1 
10 to 30, y is 0 to 50; and Z = H or a C,^ straight or branched chain alkyl. 

2. The composition of claim 1 wherein the solvent comprises water. 

3. The composition of claim 1 wherein the solvent is a non-aqueous solvent. 

4. The composition of claim 3 wherein the non-aqueous solvent is acetone, 
diacetone alcohol, dihydroxyacetone, ethyl butyl valerolactone, methyl ethyl ketone, 
methanol, propanol, benzyl alcohol, butoxyethanol, butoxypropanol, 

20 

3-methyl-3-methoxy-butanol, butyl alcohol, t-butyl alcohol, butylene glycol, diethylene 
glycol, abietyl alcohol, propylene carbonate, hexyl alcohol, isopropanol, ethyl acetate, 
butyl acetate, or mixtures thereof. 

25 5, The composition of claim 1 wherein R, is hydrogen or a CV 8 alkyl. 

6. The composition of claim 5 wherein Rj is hydrogen or methyl. 

30 7. The composition of claim 1 wherein R 2 is COOM wherein M is a Cj. 8 

alkyl. 

8. The composition of claim 7 wherein M is a C M alkyl. 

35 

9. The composition of claim 1 wherein R 3 is hydrogen or a C,. 8 alkyl. 
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10. The composition of claim 9 wherein R 3 is hydrogen or methyl. 

11. The composition of claim 1 wherein R, is hydrogen or methyl, R 2 is C M 

alkyl, R 3 is hydrogen or methyl, R4 is 

O O 
_ II II 

A-X-(OC (CH 2 ) m — CCH 2 ) n — Z, wherein: 

O 
II 

10 A=C -0-, 

X = C U5 alkylene 
m = 1-5 
n = 1-5, and 
15 Z = Cj. 10 straight chain alkyl. 

12. The composition of claim 1 wherein R, is hydrogen or methyl, R 2 is 
COOM where M is a C M alkyl, and R 3 is hydrogen or methyl. 

20 

13. The composition of claim 12 wherein R4 is 
O O 

A-X-(OC (CH 2 ) m — CCH 2 ) n — Z. \Artierein: 

25 X = CH 2 CH 2 

m = 1 
n = 1 
Z = CH, 



30 

14. The composition of claim 1 wherein the A monomer unit comprises 
combination of two or more different A monomer units. 



15. The composition of claim 14 wherein the A monomer unit comprises at 
35 least two different monomer units selected from the group consisting of butyl acrylate, 
methylmethacrylate, butylmethacrylate, and ethylmethacrylate. 
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16. The composition of claim 1 wherein the copolymer comprises about 
30-95% of the A monomer, 5-50% of the B monomer, and 1-20% of the C monomer. 

17. The composition of claim 1 comprising, by weight of the total 

5 

composition, 0.01-30% pigment. 

18. The composition of claim 15 comprising, by weight of the total 
composition, 0.01-15% of a suspending agent. 

10 

19. The composition of claim 1 comprising, by weight of the total 
composition, 0.01-20% of a silicone glycol copolymer. 

15 20. The composition of claim 16 wherein the copolymer comprises 70% of 

the A monomer, 20% of the B monomer, and 10% of the C monomer. 

21 . The composition of claim 16 wherein said copolymer comprises 70% 
butyl methacrylate, 20% acetoacetoxyethylmethacrylate, and 10% acrylic acid. 

20 

22. The composition of claim 1 additionally comprising, by weight of the 
total composition, 0.1-15% of a secondary film former. 

25 23 . The composition of claim 22 wherein the secondary film former is a 

cellulose film former. 

24. The composition of claim 23 wherein the secondary film former is 
30 nitrocellulose. 

25. A method for forming a film on a finger or toenail comprising: 

a) applying to said nail a composition comprising, by weight of the 
35 total composition: 

10-95% solvent, and 



-32- 



WO 97/42930 PCT/US97/07858 



5-90% of a copolymer resulting from the polymerization of monomer 
units A, B, and C wherein: 



A is CH 2 =C 



B is CH 2 =C 
I 

R4 



15 



r 

C is CH 2 =C 



COOH 

20 

wherein R„ R 3 , and R 5 are each independently H, a straight or branched chain 
alkyl, aryl, aralkyl; R 2 is a pyrrolidone, or a substituted or unsubstituted aromatic, 
alicyclic, or bicyclic ring where the substituents are C,. w straight or branched chain 

25 

alkyl, or COOM wherein M is a C,^ straight or branched chain alkyl, pyrrolidone, or a 

substituted or unsubstituted aromatic, alicylic, or bicyclic ring where the substituents are 

C1.30 straight or branched chain alkyl. 

O O 
II II 
30 R4 is -A-X-(OC— (CH 2 ) m -CCH 2 ) n — Z. or 

O O 
— (CH 2 ) y -(OC -(CH 2 ) — C— CH 2 ) n — Z 



35 
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O O 
II II 

wherein A = -C-O-, or O-C X = C^q straight or branched chain alkyl t m is 1 to 5 , 
5 n is 1 to 30, y is 0 to 50; and Z = H or a straight or branched chain alkyl. 



26. The method of claim 25 further comprising applying at least one coat of a 
composition comprising 1-80% solvent, 0.1-25% cellulose film former, add 0.1-40% 

10 plasticizer. 

27. The method of claim 26 where the coats are applied in any order. 

15 28. A kit comprised of two containers, container 1 and container 2, wherein 

container 1 contains a nail enamel composition comprised of: 
10-95% solvent, and 

5-90% of a copolymer resulting from the polymerization of monomer 
units A, B t and C wherein: 

20 



i 1 

A is CH 2 =C 

i 

25 R 2 



I 3 

B is CH 2 =C 



30 

R4 



c I 5 

35 CisCH 2 =C 

I 

COOH 
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wherein R 1( R 3 , and R 5 are each independently H, a C lv30 straight or branched chain 
alkyl, aiyl, aralkyl; R 2 is a pyrrolidone, or a substituted or unsubstituted aromatic, 
alicyclic, or bicyclic ring where the substituents are C x _$ 0 straight or branched chain 
alkyl, or COOM wherein M is a C,_3o straight or branched chain alkyl, pyrrolidone, or a 
substituted or unsubstituted aromatic, alicylic, or bicyclic ring where the substituents are 
C]_3o straight or branched chain alkyl. 



10 ^ is -a-X-(OC— (CHak-CCHaJn-Z, or 

O O 
— (CH 2 )-(OC-(CH 2 )^C— CH 2 ) n — Z 

15 0 0 

II II 

wherein A = -C-0-, or 0-C X = C^o straight or branched chain alkyl, m is 1 to 5, 

n is 1 to 30, y is 0 to 50; and Z = H or a Q.^ straight or branched chain alkyl, 
and container 2 contains a composition comprising, by weight of the total 

20 

composition: 

1-80% solvent, 

0.1-25% cellulose film former, and 
0.1-40% plasticizer. 



25 



29. The kit of claim 27 wherein the composition in container 1 additionally 
comprises 0.1-30% by weight of the total composition of pigment. 



30 



35 



-35- 



INTERNATIONAL SEARCH REPORT 



International sppttcation No. 
PCT/US97/07ISS 



A CLA8SIFICATI N OP SUBJECT MATTER 
IPC(6) :A61K 7/04.04331/74 
US CL : 424*UU>3^1;5147772.4,772.5.772.6 
AootwdiM to Utwmtiond Patent Clsnifif-stion QPC) or to both 



national classification and IPC 



a FIELDS SEARCHED 



Mtaiaam docvaontatka searched (cliitiCcatinn system followed by classification symbols) 
US. : HONE 



Documentation 
NONE 



searched other than aiaiana docuaeataboa to the extent that such docoaeaoi are included is the Gold* searched 



Electronic date base ooawtled daring tho mbmational search (mm of data base and, where practicable, search terns used) 
NONE 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 4 



Citation of document, with udicatioo, where appropriate, of the relevant passages 



Relevant to cuta No. 



US 5,219,560a (SUZUKI et al) IS June 1993, (see Abstract, col.2, 
lines 25-68, col.3, lines 53-68). 



1-29 



|~| Fttrthar doceaeats an listed in the coatiauatioo of Box C. ^] Sea pateot family aaaex. 



*» b» of fHnihff wlwn 



I aw swill of tfM art waits m ■ 



•L* 



Sm s m u y l> ot tbooty toKhvtyioa ttM invMNioo 



of . 

i mender 



I who* mmf Smow Aam m m cm oriwifr 



•atoof i 



, to m «nl oaolooio*,, «•»» wsioitios or i 



«Uba«d. 



Ojo ptioiiiy no)t oluMod 



fitio«Qio>butk»jrejo» 



momnmwd to b wh i oa owaiy Hip worn < 
aoibhwd wia> «m or som oflow moh dootoBto*, i 
•MOf obvious to • ponoatkiltod b Sm art 

y 

doooMt aaabw of *• moi pttnt faoiUy 



Date of the aetoal coaptation of the utefnatioaal search 
17 SEPTEMBER 1997 



Date of mailing of the intemabooal search report 

5\ 




Name and mailing address of the ISA/US 
Box PCT 



ig address ol 
afratanti sad Tradoawfca 

WssbimjsmaC 20231 
Facsimile No. (703) 305*3230 



Form PCT/ISA/2I0 (second shoetXJury 1992)* 



INTERNATIONAL SEARCH REP RT 



uaamaatoaal application No. 
PCT/US97A7S5S 



A. CLA8SIFICATI N OF SUBJECT MATTER 
tPC(6) A61K 7/04.043,3 1/74 
US CL : 424*USJ03^1;514/m4,772J,772.6 
Aooordag to ato m a h 'oaal Patent Clt ta ifica t i n ai (IPC) or to both w 



atiooaj elaatifieatioa aad IPC 



& FIELDS SEARCHED 



Maiana dowwentotion mreked (cUstiCoatkn system followed by oltasification symbols) 
U.S. : NONE 



Docttmeataaon sooicaod other the* aataaa doeaaentabon to the extent that such documents we ach idod a the fields s ea r ched 
NONE 



Eketroaio 
NONE 



date bete consulted during the ml 



search (nam of date baae aad. whore praclieeble, search total used) 



C, DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, wbete appropriate, of the rekvaat passages 



Relevant to claim No. 



US 5,219,560a (SUZUKI et al) IS June 1993, (see Abstract, col.2, 
lines 25-68, col.3 t lines 53-68). 



1-29 



\~\ Farmer doeaaeats am listed in the continuation of Box C. |^ See patent batty annex. 



dwaww* MWa a» |wnl mm af ttw an wfcwa it aota 
<ibWiilliiknlwii 



•B* 



Mali aw mUwhhb 

i(m tf««M) 

hrri* to -« 



»4«iriAira« 

bob awi 



Haw, i 



l sat a* 1 1 aftar tw attanwtinaal filaaj at 
da* «d4 aot m aaaflwt **fc nw apetnatioa but aaad t 



;Ow«laa»aai 



t aaaaahad prior Id *m 



fta* date but uaarawa 



■■at el aarinuwr ratovi 
aaajiaarad aaval or mmmot ba 
wkm aw a* mm\ u tafcaa •to— 

•I aartwawr irnvnn; Ow •kaaad i 
I to hmmh* to amative Map wW 
vita om or war* aaaar tush inrnmwm 
baiag obrioua to * pamoa tkiiWd n aw art 

y 

aaawjua* aaabar af Bw Mi pstoot family 



Date of the actual coapletiofi of the mtemattonal search 
17 SEPTEMBER 1997 


Date of mailing of the intenuboDal search report 

»o 0 m 


Naae aad Baiting address of the ISA/US 
Cosmaamoaar af Paaaats aad Tradeamrfcs 
Box PCT 

Wafftastoa,aa 20231 / 
Facsimile No. (703) 305*3230 / 


^ttephonUtsT (703)301-2331 /] 



Form PCT/ISA/2I0 (aecood ehcctXJury 1992)* 



